A lcohol is often associated with men's sexual health and sexual activities (Crowe & George, 1989; George & Stoner, 2000; Hendershot & George, 2007) , and erectile functioning is inherently relevant to understanding this connection. One prototypic scenario involves drinking in the evening followed "later that night" by sexual activities and associated health risks. Although it is a common anecdote, this scenario raises important unaddressed research questions. Previous research has focused on alcohol's erectile effects either shortly after drinking when the blood alcohol level (BAL) is ascending (e.g., Briddell & Wilson, 1976) or much later when the BAL is descending but participants are asleep (Morlet et al., 1990) . Consequently, little is known empirically about alcohol's effects on the erectile responding of men who are awake and whose BAL
Later That Night: Descending Alcohol Intoxication and Men's Sexual Arousal
William H. George, PhD, Kelly Cue Davis, PhD, Trevor J. Schraufnagel, BS, Jeanette Norris, PhD, Julia R. Heiman, PhD, Rebecca L. Schacht, MS, Susan A. Stoner, PhD, and Kelly F. Kajumulo, MPH Although men often have sex when intoxicated, basic questions remain about how alcohol affects erection. It may depend on whether blood alcohol level is ascending or descending and whether the situation calls for maximizing or suppressing erection. Objective. To evaluate whether descending intoxication affects erection when men are instructed to maximize or suppress arousal. Method. Seventy-eight heterosexual men were randomized to intoxication (descending from .08% vs. no alcohol) and arousal instruction (maximize vs. suppress) conditions. Response to erotica was examined using penile plethysmography. Results. Compared to similarly instructed sober men, intoxicated men instructed to maximize exhibited less erection yet reported greater effort to maximize. Interestingly, intoxicated men instructed to suppress exhibited more erection than those instructed to maximize. In general, however, observed effects were modest. Conclusions. Findings suggest there is no simple answer regarding how alcohol affects sexual arousal. Descending intoxication, depending on context, appears to affect erection capacity and control.
Keywords: alcohol; sexual arousal; erection; descending limb; penile plethysmography in balanced placebo studies, yet attenuation has been observed at comparable dosages (Briddell & Wilson, 1976; Farkas & Rosen, 1976) . Null effects have occurred in two studies with BALs above .050%: .056% (Abrams & Wilson, 1983) and .104% (Langevin et al., 1985) . Finally, Morlet et al. (1990) investigated nocturnal penile tumescence, evaluating the highest alcohol dosages reported (.150% and .180%), and identified no attenuation.
Inconsistent findings have been attributed mainly to three methodological problems. First, George and Stoner (2000) noted variability in whether arousal was assessed when BALs were ascending or descending (i.e., on the ascending versus descending limb of the BAL curve). Whether BALs are ascending or descending is important to determine because the effects of alcohol vary considerably on this basis (Martin, Earleywine, Musty, Perrine, & Swift, 1993) . Importantly, in all of the above studies except the sleep study (Morlet et al., 1990) , investigators sought to assess alcohol's effects on the ascending limb or at the apex of the BAL curve rather than on the descending limb. In studies where BAL was assessed only once (Rubin & Henson, 1976) , estimates of participants' location on the BAL curve during arousal assessment were entirely speculative, thereby obscuring alcohol's effects. Even in studies where BAL was assessed twice, the limb during which arousal was measured could not be determined unequivocally (Lansky & Wilson, 1981) . Second, Langevin et al. (1985) noted that use of within-subject designs potentially confounds attenuation with an implicit demand to respond differently when intoxicated versus sober. Third, Langevin et al. noted that repeated use of the same erotic stimuli potentially confounds attenuation with habituation to erotic stimuli. George et al. (2006) reported two studies overcoming these three methodological issues. In Study 1, George et al. identified that a .100% dose attenuated peak arousal but not mean arousal. In Study 2, however, George et al. identified that a .080% dose had no attenuating effects. Thus, even in modern studies, evidence for attenuation effects remains somewhat mixed.
Descending BAL Effects
No studies have been reported investigating whether intoxication attenuates erection on the descending limb of the BAL curve. Generally, in nonsexual domains, alcohol's effects on the descending limb are distinct from those at equivalent BALs on the ascending limb. Such biphasic effects have been demonstrated in numerous domains (Newlin & Thomson, 1990 ; see review by Pohorecky, 1977) , including cognitive functioning (Jones & Vega, 1972) , motor functioning (Savoie, Emory, & Moody-Thomas, 1988) , and mood (Martin et al., 1993) . Ascending effects are largely characterized by heightened cognitive and motor impairment, euphoric mood, and stimulation; descending effects are characterized by reduced cognitive and motor impairment, dysphoric mood, and fatigue. This pattern suggests that alcohol attenuation effects could be more evident on the descending limb than they have been on the ascending limb because attenuating effects of alcohol could synergize with the dysphoria and fatigue commonly associated with descending BAL. Thus far, this logical possibility has not been examined.
Context: Voluntary Control and Instructions to Maximize or Suppress Arousal
The context of instructions or conditions conveying a demand to become highly aroused has proven essential to understanding erectile functioning generally (Barlow, 1986) . Likewise, this important psychological context would seem important to examining alcohol's attenuating effects on the descending limb. Research unrelated to alcohol has reported that, despite initial impressions that perhaps men could not exert voluntary control over autonomically innervated erectile structures, sexually functional men can indeed control their erection in response to instructional demand (Hatch, 1981) . Specifically, men demonstrate higher arousal levels under instructions to become highly aroused than control instructions (Barlow, 1986; Rubin & Henson, 1976) . Voluntary erectile control has also been demonstrated in the context of suppressing arousal (Golde, Strassberg, & Turner, 2000) . These findings indicate that sexually functional men can exert voluntary control over sexual responding; that is, sexually functional men are capable of consciously enhancing or suppressing their erectile response to erotic stimuli.
Cognitive mechanisms have been implicated both in voluntary erectile control and in alcohol's effects on sexual arousal. Although it is not completely understood how men control erection (Beck & Baldwin, 1994) , the general conclusion has been that they do so cognitively; in the absence of physical manipulation or gaze diversion tactics (typically prohibited in studies of erectile control), it seems likely that men exercise control over their arousal by managing their internal cognitive experience (Barlow, 1986) . However, little is known about the exact nature of cognitive management strategies.
Alcohol intoxication disrupts cognitive capabilities and may thereby indirectly affect voluntary control of erectile responding. Wilson et al. (1985) reported that alcohol's attenuation effects on penile tumescence were moderated by simultaneous engagement in a high-demand cognitive task. Men in this study had not been instructed to maximize their arousal per se. Nevertheless, the findings were consistent with the possibility that moderate intoxication coupled with diminished cognitive capability resulted in men being less effective at maximizing their arousal. Conversely, there is evidence that alcohol disrupts men's effectiveness at suppressing their arousal. Rubin and Henson (1976) introduced erotica presentations by instructing participants first to "relax and enjoy" and later "to avoid becoming sexually excited." Differences between the "relax" and "avoid" conditions were significantly larger under sober and low intoxication conditions than under moderate and high intoxication conditions, suggesting that alcohol impaired self-suppression. Wilson and Niaura (1984) instructed participants "to suppress sexual arousal" and identified that alcohol had no effect on tumescence magnitude, but that, compared to sober controls, intoxicated participants exhibited faster latencies to onset of tumescence and to arrival at peak tumescence. These findings suggest that alcohol nonspecifically disrupts selection and implementation of cognitive strategies for controlling arousal in response to situational demands.
Present Research and Methodological Issues
The purpose of the current study was to evaluate alcohol's effects on sexual arousal among men on the descending BAL limb and to do so in the context of an externally imposed instruction either to maximize or suppress arousal. The target alcohol dosage (target = .080%) represents a relatively high dosage in lab experimentation, as this dosage is widely recognized as substantially intoxicating in that it is the legal criterion for drunk driving and it is widely associated with generalized impairment (e.g., Fell & Voas, 2006) . It is hypothesized that men on the descending BAL limb will exhibit attenuated sexual arousal, compared to no-alcohol controls. This prediction is based on previous evidence-albeit mixed-of attenuation effects (e.g., Briddell & Wilson, 1976 ) and on the notion that the descending limb will be especially prone to potentiate attenuation because of the diffuse systemic inertia (dysphoria and fatigue), which can typify that portion of the BAL curve. Furthermore, it is anticipated that the alcohol condition will interact with instructional set, such that alcohol-induced attenuation will be more evident when participants are attempting to maximize their arousal, but not among counterparts attempting to suppress arousal. To explore the nature of the hypothesized interaction, participants will be asked to rate and describe their effort at complying with the instructional set.
Methodologically, the current study represents an improvement over past research. To specify BAL level and limb (George & Stoner, 2000) , BAL was assessed numerous times and the alcohol absorption periods were determined individually for participants in the alcohol condition. A yoking protocol was used such that absorption periods for no-alcohol participants were paired with the absorption periods for alcohol participants. To address Langevin et al.'s (1985) concern about attenuation being an artifact of an implicit demand to respond differently when intoxicated than sober, a between-subjects design was employed. To address their concern about habituation to the erotic stimuli, stimuli were presented only once.
Method
To evaluate the stated hypotheses and explore related questions, a controlled experiment was conducted in a laboratory environment.
Experimental Design and Random Assignment
The four-group study design corresponded with a 2 (.08% alcohol dose or .00% control dose) × 2 (instructed to suppress or maximize arousal) factorial design. Participants were randomly assigned to conditions.
Participants
Single heterosexual men (n = 78) were recruited through advertisements in a weekly community newspaper, the University of Washington student newspaper, and through flyers posted at the university, a local community college, community retail shops, restaurants, and bars. Additionally, the publicly available mailing addresses of students aged 21 or older were obtained from the University of Washington Office of the Registrar. These students were mailed recruitment letters. The advertisements and letters stated that the study involved "social drinking and decision-making." Inclusion requirements consisted of being (a) between the ages of 21 and 35, (b) interested in dating opposite sex partners, (c) not currently in a committed dating relationship, and (d) a moderate drinker. Exclusion criteria were (a) current problem drinking, (b) a history of problem drinking, and/or (c) current health condition/medication for which alcohol consumption is contraindicated. Demographic characteristics of the sample are shown in Table 1 .
Materials and Measures
The materials for the experiment included films depicting neutral and erotic stimuli. The measures included instrumentation for assessing genital and self-reported sexual arousal, self-reported effort at and strategies for arousal control, social desirability, and awareness of the arousal control instructions.
Stimulus Films
Participants viewed three films, which were presented on a computer monitor in a private room. The first, a 2.5-min-long documentary about birds, was sexually neutral. Following the neutral film were two 3-min films that served as erotic stimuli. Earlier pilot testing established that the erotic films effectively induced equivalent self-reported increases in sexual arousal (George et al., 2003) . Each of the erotic films (both of which are commercially available) featured explicit consensual sexual activities (kissing, oral sex, and vaginal intercourse) between one adult man and one adult woman.
Genital Sexual Arousal
Genital arousal was measured using penile plethysmography (BioPac Systems, Inc., Santa Barbara, CA; model MP 150) and a mercury-in-rubber strain gauge (D. M. Davis Inc., Hackensack, NJ) positioned mid-shaft on the penis (as recommended by E. Janssen, personal communication, July 2002). Using AcqKnowledge software (version 3.7.2), data were collected at a rate of 62.5 samples per second then further reduced to 25 samples per second. To ensure accurate measurement, strain gauges were calibrated prior to each use. Following each use, strain gauges were disinfected with Cidex OPA solution (Advanced Sterilization Products, Irvine, CA). Movement artifacts, defined as clear spikes of more than 5 mm in an otherwise smooth curve, were deleted based on visual inspection of the raw data (as recommended by E. Janssen, personal communication, July 2002). Data were then digitally transformed. Movement deletion decisions were checked and affirmed in both analogue and digital data, and data were exported to a data analytic program for analysis (Hoffmann, Janssen, & Turner, 2004) .
Self-Reported Sexual Arousal and Voluntary Erectile Control
Participants estimated their level of arousal on four items using a 7-point Likert-type scale (1 = not at all; 7 = extremely). These ratings were in response to the following questions: (a) "Overall, how much sexual arousal did you feel during the film clips?" (Heiman, 1977) ; (b) "To what extent did you feel sensation in your genitals during the film clips?" (Heiman & Rowland, 1983) ; (c) "How much sexual warmth (in your genitals and body) did you feel during the film clips?" (Meston & Heiman, 1998); "To what extent did you feel sexually absorbed the sensory components of the film clips?" These items were combined to form a sexual arousal scale with excellent reliability (Cronbach's α = .95). Participants were asked how much they consciously tried to suppress/maximize their arousal and how successful they were at suppressing/maximizing their arousal. For these two questions, participants were able to give answers ranging from not at all to extremely on a 7-point Likert-type scale.
Arousal Control Strategies
At the end of the experiment, to ascertain the strategies participants used to suppress or to maximize their arousal, participants were asked how they attempted to exert erectile control. After examining the responses, study investigators coded 10 strategic categories: (a) distraction (e.g., ". . . thinking about food . . . "); (b) relaxation (e.g., ". . . took deep breaths"); (c) detachment from stimulus (e.g., ". . . that is not you on the screen . . . remember you are only watching . . ."); (d) critiquing the film (e.g., ". . . critiquing the technique of the actors . . ."); (e) focusing on the experimental situation (e.g., ". . . thinking about the whole situation that I was in, the study, the room . . ."); (f) ignoring the experimental situation (e.g., "I tried to imagine myself in the scenario instead of in a lab room."); (g) projecting oneself into the film (e.g., ". . . placed myself in the video . . ."); (h) relating to the actors (e.g., ". . . remember my own experiences . . ."); (i) explicitly focusing on the video (e.g., "I tried to focus on aspects of the film that I liked"); and (j) other (e.g., "I tried to ignore the music . . ."). Responses were coded independently by two members of the study team. Coding discrepancies were decided by the team as a whole; however, interrater reliability was good for the primary categories (α = .75-1.00). Within each category, participant responses were categorized dichotomously. That is, if a participant listed two "distraction" techniques, they were simply coded as a "yes" in the distraction category.
Balanced Inventory of Desired Responding
This 40-item measure was used to assess social desirability. Items are based on a 7-point Likert-type scale and include, "I sometimes tell lies if I have to," "I never read sexy books or magazines," and "I sometimes drive faster than the speed limit." This measure has acceptable reliability (α = .83; Paulhus, 1991; current sample α = .79).
Manipulation Checks
To determine whether participants had been aware of the sexual arousal instructional set that they had been assigned to, manipulation checks were administered following the sexual arousal assessment.
Participants were asked, "Prior to viewing the erotic film clips, were you instructed to suppress your arousal? (yes/no/don't know)." Every participant passed the instructional set manipulation check.
Procedure
Potential participants called the laboratory and were given more specific information about the procedures, including the use of sexually explicit films and genital measures of sexual responding, and were screened to determine their eligibility.
Pre-Experimental Instructions
During the screening phone call, participants were instructed not to drink alcohol or use recreational or over-the-counter drugs for 24 hrs before their appointment to prevent possible additive or interactional effects of alcohol ingestion. To allow for standardized alcohol absorption, participants were instructed not to eat or consume caloric drinks for 3 hrs before their appointment. To decrease the likelihood that participants would drive away from the laboratory, they were asked not to drive to the laboratory. Nonetheless, participants were informed that, should they receive alcohol, they would not be released from the laboratory until their BALs fell below .03%. To ensure that all participants were at least 21 years of age, they were required to bring photo identification.
Initial Procedures
Each participant was assigned two male staff members to conduct him through the procedures: an experimenter and an alcohol administrator. Upon arrival, each participant was escorted to a private room where the experimenter administered an initial breath alcohol test (Alco-Sensor IV, Intoximeters, Inc., Saint Louis, MO) to establish that baseline BAL was zero. Participants with a nonzero reading were rescheduled. After confirming that the participant had complied with all pre-experimental instructions, the experimenter obtained informed consent. The participant was then weighed (see below), and instructed in the use of the computer and the intercom, at which point the participant was left alone to complete the background questionnaires.
Alcohol Procedures and Administration
Each participant was randomly assigned to an alcohol condition and was weighed to determine the amount of 100 proof vodka needed to achieve a BAL of .08% (dosage = 0.82 g alcohol/kg body weight). After the participant completed the background measures, the alcohol administrator mixed and served drinks consisting of one part vodka to three parts orange juice. The solution was divided equally among three cups. Participants were given 3 min to drink each cup. To ensure that the sexual arousal assessment would occur on the descending limb of the BAL curve, participants' BALs were measured at 3-min intervals until they reached criteria (three consecutive descending readings and the last reading below .08%), at which point they proceeded to the assessment. Participants in the alcohol condition had a mean preassessment BAL of .073% (SD = .007). After consuming the beverages, participants took on average 108 min (SD = 29) to reach criteria. Control participants drank a volume of pure orange juice equivalent to the combined volume (i.e., orange juice plus vodka) that they would have received in the alcohol condition. A yoked control design was used to reduce error variance in intoxication levels and to control for differences in the time it took individual alcohol participants to reach the descending BAL criteria (George et al., 2004; Giancola & Zeichner, 1997) ; specifically, the yoked control design involved pairing each control participant with an alcohol participant who had already participated. Each control participant was breathalyzed and began the dependent measures at the same time intervals as did the alcohol participant with whom he had been yoked. While waiting for their BALs to peak and begin to descend, participants engaged in affectively neutral activities, which included watching a nature documentary or reading magazines that had been screened to ensure the absence of sexual content.
Sexual Arousal Instructional Set
Participants were randomly assigned to one of two instructional set conditions, directing them either to maximize or to suppress their sexual arousal while viewing the erotic stimuli. Experimenters were blind to participants' arousal instruction condition. After the neutral film, participants received audio instructions (via headphones) informing them of their arousal instruction set and directing them to open an envelope containing a card reiterating their instruction set. In the maximize condition, the instructions were "try as much as possible to relax and maximize your arousal during the remainder of the experiment. We would like you to try and become as aroused as possible." In the suppress condition, the instructions were "try as much as possible to suppress your sexual arousal during the remainder of the experiment. In other words, please keep from becoming sexually aroused." To minimize the possibility he might forget the instructions, each participant was told to place the card on the table where it would be visible at all times.
Sexual Arousal Assessment
Prior to administering the beverages, the experimenter instructed the participant in the proper placement of the gauge. After participants consumed their beverage and reached criterion BAL, the experimenter restated the gauge placement instructions by intercom, and the participant placed the gauge. Although gauge placement was not visually inspected by the experimenter, proper placement was apparent through inspection of the physiological signal, which was monitored via computer by the experimenter in an adjacent room. After a 1-to 2-min baseline reading, the participant was shown the neutral film clip. A final prearousal BAL assessment was taken by the experimenter after the neutral clip. Participants were then shown the two erotic films, after which they rated their level of sexual arousal. Following the sexual arousal assessment, participants were instructed by intercom to remove the gauge and readjust their clothing.
Detoxification and Debriefing
Control participants were debriefed, paid $15 per hour for participation in the study, and released upon completion of the experiment. Alcohol participants were escorted to another room, where they remained until their BAL dropped to below .03%, at which point they were debriefed, paid $15 per hour, and released. During debriefing, all participants were given the opportunity to ask questions and to discuss any discomfort they might have experienced during the protocols. No participant reported significant discomfort. All study procedures were approved by the Institutional Review Board at the University of Washington.
Results

Data Analytic Strategy
Analysis of variance (ANOVA) tests examined the effects of alcohol condition (control vs. .08%) and arousal instructional set condition (maximize vs. suppress) on two penile plethysmography variables. The first variable, peak percentage circumference change from neutral stimulus baseline, was computed by subtracting each participant's lowest achieved millimeter circumference during the neutral stimulus from his highest achieved millimeter circumference during the erotic stimulus, dividing the difference by his lowest achieved millimeter circumference during the neutral stimulus, and multiplying the quotient by 100. The second variable, mean percentage circumference change from neutral stimulus baseline, was computed by subtracting each participant's mean millimeter circumference during the neutral stimulus from his mean millimeter circumference during the erotic stimulus, dividing the difference by his mean millimeter circumference during the neutral stimulus, and multiplying the quotient by 100. Additionally, self-reported sexual arousal, effort at arousal control, and success at arousal control during the erotic stimuli were also examined, with social desirability score entered as a covariate for each of these dependent variables. Finally, chi-square analyses were conducted on the types of arousal control strategies participants used to maximize or suppress their arousal. Data from 7 participants were incomplete due to data collection problems and were not included in data analyses.
Penile Plethysmography Measures
Peak Percentage Circumference Change From Baseline
There was a significant two-way interaction of Alcohol condition × Arousal instructional set condition for peak percentage circumference change, F(1, 71) = 5.21, p < .05. As illustrated in Figure 1 , sober control participants (i.e., those who did not receive alcohol) instructed to maximize arousal achieved a significantly higher peak level of arousal than did intoxicated participants instructed to maximize arousal. Intoxicated participants in the suppress condition did not achieve higher peak arousal than did sober participants in the suppress condition. Additionally, the difference in peak arousal between intoxicated participants instructed to suppress arousal and intoxicated participants instructed to maximize arousal approached significance (p = .052). There were no other significant effects.
Mean Percentage Circumference Change From Baseline
There were no significant effects for mean percentage circumference change from baseline.
Self-Reported Measures
Sexual Arousal
There were no significant main or interactive effects for self-reported sexual arousal. Social desirability was not a significant covariate.
Effort at Arousal Control
For participants' self-report of how much they tried to follow the instructional set they were given, analyses revealed a significant two-way interaction of alcohol and instructional set conditions, F(1, 68) = 7.12, p = .01. As illustrated in Figure 2 , for sober participants there was no difference in their self-reported attempts to follow their instructional set. For intoxicated participants (i.e., those who received alcohol), however, those told to maximize arousal reported trying to follow instructions significantly more than did intoxicated participants instructed to suppress their arousal. Additionally, intoxicated participants instructed to maximize their arousal reported significantly higher rates of trying to follow these instructions than did sober participants instructed to maximize their arousal. There were no other significant effects, and social desirability was not a significant covariate.
Success at Arousal Control
For the item on which participants rated their success at following the arousal instructional set they were given, there were no significant effects, and social desirability was not a significant covariate.
Arousal Control Strategies
As explained in the Method section, content coding resulted in 10 possible categories of arousal control strategies. Main effects of instructional set were found for all of the arousal control strategies (see Table 2 ). Compared to participants instructed to suppress their arousal, a higher percentage of participants instructed to maximize their arousal used relaxation techniques, ignored the experimental setting, "projected" themselves into the erotic scene, imagined real-life sexual situations and partners while watching the erotica, focused on a particularly arousing aspect of the video, and used an "other" strategy while attempting to maximize their arousal. Compared to participants instructed to maximize their arousal, a greater percentage of participants instructed to suppress their arousal used distraction techniques, disconnected from the erotic material, critiqued the erotica or found humor in it, and focused on the experimental setting. The main effect of alcohol for the arousal control strategy of relaxation approached significance, χ 2 (1) = 3.58, p < .06. Among men in the maximize condition, a larger percentage of sober participants (55.6%) than intoxicated participants (26.3%) reported using relaxation techniques to control their arousal. Among men in the suppress condition, a larger percentage of sober participants (18.8%) than intoxicated participants (6.7%) reported using relaxation techniques to control their arousal. There were no other significant main effects of alcohol for the erectile control strategies.
Discussion
In this first study of descending BAL effects among wakeful men, descending from a moderately high alcohol dose had an attenuating effect on men's peak penile circumference change, but only in a narrowly confined way. Men in the alcohol condition exhibited less penile circumference change than no-alcohol controls, but only when instructed to maximize arousal and only on one of three arousal measures. Although intoxicated-maximize men indeed exhibited lower peak circumference change than sober-maximize men, they also exhibited lower peak circumference change than intoxicated-suppress men. This interaction was partly consistent with our hypothesis that alcohol would disrupt men's capacity to effectively utilize cognitive strategies for managing their genital arousal. These findings offer novel information about alcohol's erectile effects during the latter parts of a drinking episode and about the cognitive strategies men on the descending BAL limb utilize in their attempts to control their sexual arousal.
Although major methodological differences, such as focusing on alcohol's effects during sleep or exclusively examining ascending BAL limb effects, preclude interpreting our findings in direct parallel to previous findings, three studies provide the clearest comparison points for the present findings: Morlet et al. (1990) and the two studies presented by George et al. (2006) . In the one previous study of descending BAL limb, Morlet et al. (1990) assessed erections in men and canines after high dosages (.150% and .180%). Morlet et al. (1990) found no evidence of attenuation, leading them to suggest that men's genital sexual arousal hinges on conscious processing of erotic stimuli among men who are awake. George et al. (2006) reported findings from two studies identical to the present study design, except that arousal was assessed on the ascending BAL limb. In the first study, alcohol at a higher target BAL (.010%) led to attenuated peak circumference change regardless of instructional set but had no effect on average circumference change or on self-reported arousal. In the second study, alcohol at a target BAL (.080%) equivalent to the current study had no attenuation effects on peak or average circumference change or on self-reported arousal.
In the context of the two George et al. (2006) findings and Morlet et al. (1990) findings, the present findings suggest that (a) alcohol does have attenuating effects; (b) these effects manifest with peak arousal rather than average arousal or self-reported arousal; (c) these effects may be more limited than previously thought, in that the threshold for these effects is somewhat higher than indicated by prior work; and (d) the threshold for these attenuation effects may be somewhat lower on the descending than ascending BAL limb. The latter suggestion is consistent with our earlier reasoning that the descending limb could be especially prone to potentiate attenuation because of the diffuse systemic inertia (dysphoria and fatigue) associated with descending BAL.
The interactions between alcohol and instruction on peak circumference change and effort at erectile control were striking in a number of respects. Consistent with our hypothesis, attenuation was more evident when participants were attempting to maximize rather than suppress their arousal. It was reasoned that alcohol nonspecifically disrupts selection and implementation of cognitive strategies for controlling arousal in response to situational demands. Post hoc analyses of qualitative comments about their control strategy actually revealed little difference between intoxicated and sober men in their report of strategies used. However, in general, intoxicated men were less likely than sober men to report controlling arousal via use of relaxation techniques, which was a key strategy differentiating men instructed to maximize and those instructed to suppress. Interestingly, despite there being little alcohol effect on report of control strategies, intoxicated-maximize men reported exerting more effort at erectile control than sober-maximize men, as though they felt a need to work harder at control to counteract the attenuation effects associated with diffuse descending limb effects.
Another noteworthy feature of the interactions is that, compared with the intoxicated-maximize men, the intoxicated-suppress men exhibited greater penile circumference change and reported less effort at erectile control. Intoxicated men instructed to suppress their arousal may have become less able to comply, or less invested in complying, with an essentially counterintuitive instruction set (watch erotic films, but suppress your arousal). This effect did not manifest among men on the ascending limb (George et al., 2006) and may therefore be particular to descending limb effects.
Finally, although arousal instructional set did not produce significant main effects on the genital and self-reported measures of arousal, these instructional sets were highly predictive of the types of cognitive strategies men used to control their sexual arousal. Although the current results did not indicate that alcohol intoxication has a large effect on the types of strategies used, it is possible that acute intoxication may have decreased the effectiveness of the arousal control strategies, particularly in light of the interactive findings for men's achieved peak sexual arousal. Future research could examine the effects of various alcohol dosages on men's use of and success with these specific arousal control strategies. 
Strengths and Limitations
A particular strength of this study is that we addressed methodological concerns identified previously and thereby avoided the impact of several potential validity threats. As noted earlier, findings from previous ascending BAL studies have been questioned by critics because of potential confounds concerning reliance on within-subject design (Briddell & Wilson, 1976; Langevin et al., 1985) , habituation to the erotic stimuli (Langevin et al., 1985) , and uncertainty whether assessments were conducted on the ascending or descending BAL limb (George & Stoner, 2000) . These problems were ruled out in the current study.
Limitations of this study include the lack of an alcohol expectancy (placebo) condition and the prospect of volunteer bias. Previous work has shown that expectancy set (the belief that one has been drinking) enhances men's genital and self-reported arousal independent of low-dosage intoxication (Wilson & Lawson, 1976) . Because of our specific interest in high-dosage effects and descending limb effects, we did not evaluate alcohol expectancy set. At high dosages, physiological effects were expected to override any expectancy effects. Also, the placebo deception necessitated by an expectancy set manipulation would not have remained credible after the time passage required to reach the descending BAL limb. Second, volunteers for sexual psychophysiological lab studies tend to have more sexual experience and liberal sexual attitudes than nonvolunteers (Strassberg & Lowe, 1995) . This tendency constrains generalizability; therefore, our findings should be interpreted in this light.
Conclusions
In this first examination of descending BAL effects on wakeful erectile responding in men, alcohol had confined and generally modest attenuating effects when men sought to maximize arousal but not when they sought to suppress it. Consistent with the notion of alcohol-induced impaired control over erectile functioning, this pattern suggests that, in circumstances where men are deliberately exerting conscious effort to become maximally aroused, alcohol likely undermines peak erectile response for quite some time after drinking has ended. Paradoxically, men who drink to foster maximizing arousal or to dampen performance anxiety may be particularly vulnerable for postdrinking erectile failure.
This finding serves as a reminder to clinicians diagnosing male arousal disorders to thoroughly assess drinking histories in clients who report erectile difficulty. Conversely, in circumstances where men are deliberately trying to resist becoming aroused, being on the descending BAL limb may hamper their effectiveness at resistance. Reduced effectiveness at suppressing arousal in conjunction with alcohol's tendency to heighten risk taking could result in an increased likelihood of pursuing sexual activity in circumstances-such as nonconsensual situations or situations involving risk of disease or unwanted pregnancy-where sexual pursuit should be curtailed. In sum, alcohol's impairment of male erectile control appears both modest and circumscribed. Future research is needed to replicate and clarify these effects and to examine the possibility that alcohol-induced arousal control impairment may act in conjunction with other alcohol-related and situational factors to contribute to a variety of unwanted sexual outcomes.
